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@ Copolymer for use In or as a polymeric binder in Intumescent coatings. 

© A copolymer, for use in or as a polymeric binder containing 
tnermally labile groups is provided for use in intumescent 
coatings. This binder permits the formulation of coatings 
possessing improved fire retardance and intumescing proper- 
ties at reduced concentrations of intumescent chemicals. The 
preferred polymeric binders are thermally labile (meth)acrylic 
copolymers prepared with low levels of copolymerizable 
aldehydes such as methacrolein. 
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Description 

COPOLYMER FOR USE IN OR AS A POLYMERIC BINDER IN INTUMESCENT COATINGS 

This invention concerns copolymers for use in or as polymeric binders for fire retardant coatings andmore 
oalteulSnS^sSnt coatings containing a polymeric binder modified with a copolymenzable monomer 
wfS rStoS the binder thermally iabile. As used hereinafter, the term -thermally labile comonomer jjjj 
Teffto a mon ome r which when incorporated into the polymeric binder renders the backbone of the resulting 
coDolvmer binder susceptible to thermal or thermo-oxidative decomposition. ma ^ ria , 

KsTM defines a fi?e retardant coating as a fluid-applied surface covering on *°™^™l™*" ]aS 
which delays ignition and reduces flame spread when the covering is exposed to flame > m P ,n 9 e ^ 

Se Sam coatings are also useful on non-flammable substrates, such as for examp le. concrel ie block : or 
structure fsteS. to redlce the burning and flame spread which would otherw.se ^^J^^t 
coating as well as to reduce the temperature rise and resulting structural damage, deformation or collapse, of 

th The U re S areljo general types of fire retardant coating: non-flammable coatings and intumescent coatings 
NonTmmabrco 9 Zgs contain either high levels of additives or modified binders, such as for example those 
c^tainmg na ogen groups, which generate a non-combustible vapor when the covenng is exposed to flame. 
^m^SoSSSa operate by a different mechanism than nonflammable coatings. When sufficient heat is 
LoTed ^ MumScent coating the coating expands, by the action of gases generated in the coating to 
oSuce a toug ^msuSmg foam residue which adheres to and protects the substrate against temperature 
rise Many material have been used in combination to produce intumescent coatings • "tumescent ^Coating 
Developme nt and Chemistry . H. L Vandersall. J. Fire and Flammab. ity Vol. 2. ApnM971 
ralSt a *tttod^5£w of intumescent che mical systems and the proposed mechanisms of operate The 
^intJo^.^(Ind referred to in the art as), intumescent coatings contain four Me^m* 
somefimrcaTed 'reacts pigments", dispersed in a binder matrix. The reactive pigments indude p., an 
inorganic acid or a material which yields an acid at temperatures between 100 C and 250 C ™J 
rxamole ammonium polyphosphate which yields phosphoric acid; (2) a polyhydnc material I r.ch in carbon, also 
re! Zee toT ^car3hydrate P such as for example, pentaerythritol or dipentaerythri tol; (3) an amine 
or Se such as for example, a melamine; and (4) a halogenated matenal which ^releases hydrach or, c acid 
oas on decomposition. The basic intumescent mechanism is proposed to involve the formahon of a 
Sb^JSSSZ by the dehydration reaction of the generated acid with the polyhydnc mate nal. The amine 
nw^SSSS^char formation, but is described primarily as a blowing agent for insu let. *9 char foam 
f3a£on Because ^insulating char stops fire and remains on the substrate, it offers better fire and thermal 

Drotection under severe fire conditions than non-flammable type coatings. 

tS Tcoatings in^ ustry seeks fire retardant coatings which not only meet fire retardancy requirements such 
aslor example ^those requirements established by Underwriters Laboratory, but which also possess ^esirabte 
loSmlToSZjhe reactive pigments utilized in the formulation of an intumescent coating are no 
suSnf n and of themselves to provide desirable coating properties. For example, an "tumescent pain 
n2t pro'd^ all the performance characteristics expected of a conven tional paint jAus the added ^beneftto 
fire retardancy. Incorporating both fire retardance and good coating properties If one ^te m 'S not 
straightforward. The combinations of additives such as for example, d.spersa nts ^^^SSnSTa 
with binders and reactive pigments used in formulating an intumescent coating can often result in a 
To mulation possessing bothpoor coating and poor fire retardancy properties. The selector, , o the binder and 
pigmen volume concentration can have a dramatic effect on the intumescence of a C ^ ^ T ^ 
demonstrates the detrimental effect that a polyvinyl acetate latex binder can 

formulation containing dipentaerythritol. dicyandiamide and monoammon.um phosphate (See Vandersall page 

'intumescent pigments themselves may be intrinsically water sensitive or highly water soluble due. tor 
examole to the Presence of such groups as hydroxyl. phosphate, am.ne and the hke In addition, the 
concentre to of ?eac«vr P igments in an intumescent paint formulation needed to °bta.n accep table -fire 
retardancy ?s typicalfy high (on the order of about 60 percent pigment volume concentration (^f) or highe ) 
iST IS iPVX tSZ seriously detracts from desired coating qualities, such as for example water and Is .rub 
^ncrMaintaining fire retardancy and improving water and scrub ^S^S^tS^JS^ 
the concentration of the other pigments in the formulation, but usuaHy^ 

other performance characteristics of the coating. In some systems the resinous binder itself has been tounc io 
^.hihrt intumescence Reducina the binder concentration can counteract this problem, but usually at tne 

coating (See Use of Thermal An al ysis to Screen B inders for Intumescent Coatmgs). Roth and Green. ±Pajnt 
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Technoloov Vol. 16. No. 500-March 1974). If the binder softens or melts too quickly, it may not allow the 
SSSSo f a stable char. On the other hand, the rate and efficiency of the heat induced char formation 
reSionl postulated to depend on the diffusion of the intumescent chemicals through the polymeric me t 
The melt vKsity of the bidder is, therefore, a crucial factor; the less viscous the binder mel , the more 
efficient the i diffusion and contribution to char formation. Typically the melt viscosity of a polymer is directly 
SeTto the Stecular weight of the polymer. Accordingly, this relationship would tend to favor the selection 
oftowe mofecSar weight polymeric binders. Low molecular weight polymers are. however generally more 
finable 3£ "high molecular weight polymers of the same composition, and •»«^>'£** J* 
molecular weiaht of the binder polymer to lower its melt viscosity In the exposed coating to facilitate the 
Wu^nS^eattions needed' tc ^improve char formation may actually contribute fuel to the fire and 
dTsa^tagtously increase flame spread Moreover, other properties of the coating, such as for example, film 
toughness, may suffer as the molecular weight of the binder is reduced. 

It is therefore, desired to provide a polymer binder for intumescent coatings which reduces flame spread 
during the early stages of afire and which contributes to improved char formation and intumescence during 

* Aferthe^object is ^provide a decomposable polymer binder for Class A (UL) intumescent coatings, and 

CSSSrilS* used as binders in aqueous formulated coatings, such as for example, 
interior and Eterior latex paints, caulks and mastics, their use as binders in intumescent coatings containing 
^S^mmente^been hampered because the high PVC levels needed for intumesence produce costly 

"rdi^ the molecuiar weight of polymers InsHu so that they can be 

used effectively with reactive pigments at low PVC to produce acceptable coatings having good intumescent 

fire AccoTo!nS?the Invention provides a copolymer, for use in or as a polymeric binder in Intumescent coating* 25 
comprising a copolymer formed from a predominant amount, preferably no more than 99 wt q* and more 
oreferably 99-90 wt o/b. of one or more first monomers and a minor amount, preferably at least 1 wto* and 
more oSerab^from 1 to 10 wt o/o, of at least one copolymerizable thermally labile comonomer the amount of 
srt ^least We thermally labile comonomer being sufficient to cause the resultant copolymer to decompose 

into fragments of lower molecular weight when exposed to flame. 

Thelnvention also provides in another aspect an intumescent fire retardant coating containing the above 
nolvmeric binder and a method of forming such a coating. 

P ThelSwS of ^sufficient amount of a thermally labile monomer in the polymer backbone or chair . causes 
in situ motecular weiqht reduction of the copolymer binder when the binder or coating containing it is exposed 
SSSSSTSI modular weight control of the modified polymeric binder permits the u~ of aMgt. 
molecular weight poller for good coating performance with low PVC as well as providing low melt viscosity 
for good intumescence when the coating is exposed to flame. * mMttnn nnlumt >r 

The in situ molecular weight control of the polymer is achieved by the chemical modification of the polymer 
baSbo^Sfe accomplished by copolymerlzing at least one first monomer or mixture of monomers ; withat 
tart one second thermally labile monomer. The thermally labile monomer contains a groups whrt. mparts 
nstabilitv to the resulting copolymer at elevated temperatures such that at elevated temperatures the 
backbone of L copolymer undergoes chain scission. This jnsitu molecular weight reduction permtts the 
decomposable polymer binder to be designed with built-in or programmed molecular weight control, the 
motecXr Sfghl beTng a function of the Temperature history it encounters. Since a high initial mo ecu ar 
%£fi£ZSi desSlble for coating properties and initial resistance to flame spread, and a lower molecular 
we gn poK is desirable in the melted coating for intumescent char ^on.^e^ed £^t™£ 

designed such that it possesses an optimum high molecular weight upon synthesis and optimum tower 
moleX welgM 'nine me'!. The lower final molecular weight, however, must also be ^^e^ba^oe 
ease of char formation against the increased flammability potential of low molecular weight fragments of the 

P °The e modified polymer binder is formed from a predominant amount of one or more first n^nomer or 
copo^erizable monomers known in the coatings art and a small amount of at least one filial* labHe 
monoTer. The copolymeric binder preferably possesses a glass transition tem P« ra * ur V° W !L^rth?film 
M° C Modifications to the coating formulation containing the modified copoymenc binder o optimize the film 
formation characteristics of the coating may be achieved by the incorporation of conventional additives into 
the eoatina formulation as described in more detail hereinafter. 

Examptes 7s Se first monomers for the predominant portion of the polymer includej »"e or more 
ethically unsaturated monomers having one or more groups of the formula -HC=C<. examples ; of such 
e hytenically unsaturated monomers include styrene. alpha-methylstyrene vinyl toluene ethylene vmyl 
acetate, vinyl chloride, vinyiidene chloride, acrylonitrile. acrylamide. methacrylamide acrylic acid niethac^ic 
acid, (methjacryloxy-propionic add. itaconic acid, aconltlc acid, rnaleto ^^XnTeSere of 
monomethyl fumarate. monomethyl Itaconate, various (C1-C20) alkyl or (C3-C20) alkenyl esters or 
S»*c acid and the like. The expression (meth)acrylic, as used herein, is intended ^easa^neno 
Spression embracing both acrylic and methacrylic acid and esters thereof e* methyl me 
ethyl(meth)acrylcate, butyl(meth)aaylate, isobutyl (meth)acrylcate. 2-ethyl hexyl(meth)acrylate. 
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benzvHmethlacrylate, lauryl(meth)acrylate, oleyl(meth)acry1ate, palmityl(meth)acry1ate, rt ^<^>*2S2 
ZSSSXx s3S3U Xmerbed core-shell type polymeric binders, such as those prepared by sequent^ 
^LvKS known in the art, may be employed as the predominant polymenc port or. of the 
modified pSymer binder provided that the outer-covering or shell is a polymer capable o "cotpofrtng the 
SSS comonomer. Thermoplastic polymers which undergo substantial self-crossl.nk.ng or wh.ch are 
SKsuostaS thermal crosslinking with the reactive pigments employed lin ^^^SSi 
before the intumescent reaction or foaming process beings should be avoided. We found la P^erence 
for the predominant portion of the copolymers to be formed a first monomer selected from ^>ne or ™re of je 
tower alky1(C,-C4) esters of (meth)acrylic acid. More preferred are emuls.on copolymers formed from 
mXcrync acid butyl acrylate. ethyl acrylate, vinyl acetate and methyl methacrvlate as illustrated .n the 

"^erSy'ab^cCSmer or comonomers is selected from monomers which can be oop*m££ 
with the fiS monomer or monomers. The concentration of the thermally labile comonomer is a fu» t 
Sty to produce a copolymer which possesses both good coating propert es and adequate *composrt on 
^nd^numescence at elevated temperature. It is believed that jnsitu ™lecu.ar weigh J f c .°"J^ 
coDolvmer binder is the result of free radical or oxidative induced chain scission of the modified potymer 
backbone Zough applicants do not intend the invention to be limited by such a mechanism, thermally labite 
oSSmnSSSpM by such a mechanism should be employed at a concentration which will generate 
a su^ent flu^or free radicals at eievated temperature for chain , mission ^^^SSS^^ 
reoard we have found a preference for thermally labile compounds having a carbon atom double bonded to an 
oxygen^to^ ^^We have found that increasing the concentration of the thermally labile comonome; ^ers the 
decomposition temperature of the polymer and improves fire retardance. This is part.cularly the case wrth 
frSS£ laSi cSSnwners of the carbonyl type when combustion occurs in the presence of oxygen 

Particularly preferred thermafly labile comonomers include^ £™omenc 
Khydes containing carbonyl groups, such as for example; acrolein. m f™ role " ^ 
selection of the best thermally labile comonomer should also involve consideration of the ease of 
coSmer!?at!on. toxtcity and coating properties of the resuttant polymer binder, and in this regard we have 
fnnnd methacrolein to be the most preferred monomeric aldehyde. 

The hTrSo glass transition temperature of the copolymer, as determined for ^ m ^^ he m ~ m 
film formation temperature of the copolymer, is afunction of the selection and concentration of the monomers 
Ted Xo p ^^eSaTthe copoiymer binder. Useful products according to the invention , may utilize copolymer 
Wnders possessing a broad range of hardness and minimum film formation temperatures depending on the 
specific end ^uirdesired For example, a homopolymer formed from methyl methacry ate is hard and will 
prssessaglass^ 

«oft and has a To of - 54°C ethyl acrylate -22°C, and a homopolymer of vinyl acetate a Tg of about 30 C. 
Copolymers olSese monomS as well as the other copolymerizable monomers described here.nbefore 
SeS have a Jass transition temperature intermediate to the glass transition temperature of the 
homolSymers of such monomers as determined by the selected ratio of the comonomers emptoyed J Binders 
useful for caulks and mastics typically have a relatively low-film formation temperature, for example, below 
abou -WC wnile cinders for latex paints to be applied at ordinary ambient tempera ures may have film 
tormina tempera ures in the range of from about -10°C to about 35°C. and factory applied coatings, where 
heaTmlyb?aSbto to assist film formation, may have minimum film formation [t-Vf"^ 
uo to about 80° C When copolymers possessing particularly, but not necessanly, the higher Tg s are desired 
to oe used in an ir^umes^ but a lower minimum film formation temperaturetor he 

coat^gls desired other additives, such as for example, plasticizers and coalescent a.d solvents known in the 
art mav be Tconventtonaliy added o the formulation to optimize the film formation temperature prov.ded that 
miTdditionTsuch ° a d «ve or additives do not seriously detract from the fire retardance and '"tumescence of 
! citing formulaSon Examples of useful plasticizers and coalescing solvents include dioctylphthalate 
dib^tylpMh^ate, Texanol* ester alcohol, hexylene glycol, butyl Carbitol* venous aliphatic esters and 
<w nolvesters such as for example, butyl Carbitol acetate, diethyl adipate. and the like. 
50 P Kave found tha the use of from about 1 to about 10 percent by weight of a thermally lab, e ^monomer 
on the weiaht of all monomers charged to make the copolymer, and more preferably about 2 to about 6 
perfentTy Sight o ^ne or more of the preferred thermally labile monomeric aldehydes, in combination with a 
p rdominanTfir 9 sT^ and preferably with a (meth)acrylate as the ^S^SSSSSSSSS^ 
copolymer binders useful in the invention, and preferably Class A flame spread and good intumescence in 
oaint formulations havinq a PVC as low as about 35 percent. . 
^S25S£t while the molecular weight of the unmodified polymer binder wM^g 
utilizing conventional chain transfer agents, such as for example ™^ 

molecular weight of the modified polymeric binder is not as critical to the operation of Jhj > binder ^ of 
tumescent coatings as the concentration of the thermally labile comonomer em P ,0 V^ 
motecular weight of the resulting polymeric binder is high enough to produce good coating Properties. In an 
^^^S^^l^n wehave found that an initial weight average molecular weight of from abou 
S!r^ is particularly effective with (meth)acrylate copolymer (predominant portion) 

m Ramf s b pTe d a e d!s a rating of fire retardance. It refers to howfar aflame travels on a combustible panel sample 
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subiccted to fire us,ng as a centre, a flamrnab , pane, having a flame «£; 

wmmmmwm 

^il'^HHition to flame screed we also measured the char formation of the intumescent coating expressed as 

'Te^stlTho^^ S5SSStad» of the invention is by conventiona. emu.s.on 

The ^^™ | , ^OT u J^ the technique used for preparing an predominant (meth)acrylate 

■■■■ 

preferred PVC range for the present invention is from 30 to 70%. 
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We have also found that the addition of up to about 6<Vo of a nonionic surfactant, such as for example Rohm 
and Haa^ Company Triton* X-405 surfactant, based on total polymer solids, can .mprove the shelf-life stab.l.ty 
of intumescent paint formulations containing the modified poiymenc binder. 

FuXrrnore. particle size of the polymeric binder is also a factor in shelf life stab.l,ty of 'nt"" 16 ^^ 
contaiShe modified polymer binder We found that the particle size of the polymeric binder on the order of 
fromTbout one tenth to about one-half micron contributes to improved shelf life stabi hty. We also found that 
or JEuie stability, it is preferable not to neutralize the polymeric dispers.cn before b ending I wrth the 
Sgmen dispersion o to cause the pH of the final paint formulation containing the polymeric 

suc^ as for example, on the order of above pH 9.5. since the solub lity of ammonium PO'yP^Pjate. 
conventionally used as one of the intumescent chemicals. In the formulat.on increases with ""creasing pH 
in decreased stability. It is preferable, however, to maintain the pH more near neutrality. P H7, than to 

^ l SUS^^^T?SSL M to ...ustrate the invention utilizing intumescent 
examples should not be construed to limit the scope of the invention. "^•H* 0 ^^**^ 
binder in other coating formulations as well as other modification to the b.nder itself, will be obvious to one or 
ordinary skill in the art from the foregoing description and following examples. 

Example 1: Effect of polymer binder (not modified) molecular weight on Flame Spread. (Comparative) 
Th! T following experiment was conducted to assess the role of the initial molecular weight of a 

inXSZSoSS without ™ dification with a thermal,y ,abile ° omonomer - a TTJL^SZ 

soread and char expansion technique previously described. The weight average molecular we ghts Reported 
oe ow were contS by the addition of a chain transfer agent, methyl mercaptan , propionate , (MMP) during 
polymeTzSion. The chemical composition of polymer samples 2-5 was otherwise the same: 487 vrf percent 
Kl acrylate (BA); 50 wto/o methyl methacrylate (MMA), and 1.30/0 methacrylic acid (MAA) and I sample 1 
compS 47.7 wto/o B/V50 wto/o MMA. 1.30/o MMA and Wo of a properietary monomer which results in a 
substantial increase in Mw over sample 2. 

TABLE 1 

SAMPLE o/o MMP M FLAME SPREAD EXPANSION (a/g) 

! o.O 2.12 x 107 44 5.2 

2 0.0 6.13x 106 36 6.4 

3 01 1.20x 10 6 32 7.2 

4 0.9 9.76X 10* 43 9.9 
35 5 2.0 5.24 X 10* 12 - 1 

Accordinqly based on the above results, the best fire retardance (flame spread) occurred with Sample 3 
Caving T* ^weight average molecular weight of about 1.200.000. Note, however, that Sample 3 does not meet 
40 Class A fire retardance. 

(sample 1 of example 1) by polymerizing the same acrylic monomers with d ^ e ™9 ^ 
MAC), but without the use of a chain transfer agent to control the molecu ar we.ght o ^ 1™ 
45 shows the thermal decomposition onset temperature (by thermogravimetnc analysis as a »n j 
me^ Tables shows the thermal onset of decomposition when combustion is conducted ,n 

air (and Nitrogen. (Table 3)) 
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TABLE 2 



SAMPLE 



£ 


WT°/o 


MW ^ 


TGA onset 




MAC 




in air (°C) 


1 


0.0- 


2.12x107 


329.1 


6 


1.5- 


5.16x105 


260.5 


7 

1 


2- 


1.48 x10 6 


241.3 




25 






8 


3.0- 


6.32x105 


227.7 


9 


3.0- 


1.02x10° 


224.3 


10 


4.5- 


1.52x105 


195.3 



10 



15 



1] Apparent MW- weight average molecular weight 

by gel permeation chromatography. 2 0 

Table 2 illustrates that onset of thermal decomposition of the polymer is directly Proportional to the level of 
methacroleln (MAC) charged to the reactor. In addition, Table 2 also shows that }te°™f°?*l ma] 
SSS^n^St directly related to the molecular weight of Table 3 shows 

the effect of the presence of air on the decomposition of a modified polymenc binder. 25 



SAMPLE 







TABLE 3 












COMPOSITION 


Wto/o MAC 


TGA Onset (°C) 
AIR Nitrogen 




30 


11 


48.70/0 BA/50.00/0 


0 


311 




376 




12 


MMA/1.30/0 MAA 
48.7<>/o BA/48.50/0 


1.5 


270 




373 






MMA/1.30/0 MAA 




233 




385 


35 


13 


48.70/0 BA/47.00/0 


3.0 






14 


MMA/1.30/0 MAA 
48.70/0 BA/45.50/0 


4.5 


208 




384 




15 


MMA/1.30/0 MAA 
48.70/0 BA/45.50/0 
MMA/1.30/0 MAA 


4.5 


193 




384 


40 



Example 3: Formulation and Evaluation of Intumescent Paints 
The following pigment dispersion was prepared by mixing the following ingredients in a ball mill for 24 hours. 45 
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MATERIAL 


AMOUNT, GRAMS 


Water 


19fi AO 


Propylene glycol 


oc nn 


Tamol 731 (250/o) 


n.oo 


(pigment dispersant) 


2.00 


Surfynol 104E (Air 


Products) (Defoamer) 




Attagel 50 (Thickener) 


5.00 


Chlorowax 70L 


15.38 


(Diamond Shamrock) 




(Blowing Agent) 


20.00 


Acetone dispersant to 


predisperse the 




Chlorowax 




Natrosol MR 2.56 


12.00 


(Hercules) (Thickener) 




Phoschek P 30 


100.00 


(Montsanto) 




(ammonium 




polyphosphate) 


28.85 


Dipentaerythritol 


Melamine (blowing 


30.77 


agent) 


23.08 


Titanium Dioxide Rutile 


900 - (Dupont) 




(opacifying pigment) 





400.00 



The oioment dispersion was then let down with the polymer binders of examples 1 and 2, ^ indicated in 
Ta^4 to^K hi^g a solids level of about 45% and PVC of 67, 50 and 330/0. A 6/0/0 PVC part 
Sni^Sj^STS pigment dispersion with 55.76 grams poiymer (solid) ; a 50% PVC paint cont^ned2oo 
grams pigment dispersion and 55.76 grams polymer; and the 33% , PVC paint contained MM grams p.gment 
35 LperskTn and 55.76 grams polymer. The viscosity of each paint formulation ^adjusted to about 85 KU 
using 2 9W> Natrosol MHR. Each of the paints was then applied to 23.875 inch x 3JJ75 inch x 0.25 nch red oak 
panels using a 20 mi. drawn down bar to give a film thickness of approximately 8 m,ls The panels were then 
Sried in the CTR and tested by the flame spread test (ASTM D3807-79 prev,ously descnbed). 
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TABLE 4 



POLYMERIC 
BINDER 
SAMPLE 

Control 11 

Control 21 

1 (Comparative) 

3(Comparatlve) 

4( Comparative 

6 

7 

8 

9 

10 

Control 1 

3(Comparative) 

4(Comparatlve) 

7 

8 

9 

10 

Control 1 

3(Comparative) 

4(Comparative) 

7 

8 

10 



VvT0/o MAC 
CHARGED 



0 
0 
0 
0 
0 

1.5 

2.25 

3.0 

3.0 

4.5 

0 

0 

0 

2.5 

3.0 

3.0 

4.5 

0 

0 

0 

2.25 

3.0 

4.5 



PVC FLAME SPREAD EXPANSION (cc'g) 



67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

50 

50 

50 

50 

50 

50 

50 

33 

33 

33 

33 

33 

33 



45 
47 
44 
32 
43 
45 
26 
31 
30 
20 
60 
63 
50 
40 
30 
39 
20 
67 
64 
62 
35 
31 
26 



6 

neg. 
5 
7 
10 
9 
24 
16 
19 
19 
neg. 
7 
6 
27 
20 
15 
29 
neg. 
9 
3 
10 
11 
12 



n Control Is a commercial all - acrylic latex polymer, Rhoplex* AC-22, used for wall paints 

* £n!rol 2 is a commercial all -acrylic iatex polymer, Rhoplex* AC-61. used for floor and trim pamts. 

The results show that increasing the concentration of the thermally labile comonomer improves (i.e., 
de^as^ cfass A fire retardance is achievable 

PVC as low as 33<>/o PVC. Note, also that side-by-side comparisons of non-modffied polymer (Sa mp le 3) h avmg 
an ootimal initial is generally poorer in both flame spread^nd expansion (except at high PVC 
c^nceSons)t modmedpolymer binder even when its Mw has not been optimized. 

E re P fol^ ^SSTZm^ of fire retardant tests with intumescent paint formu = 
or Jare?S 3, containing the polymeric binders of the invention and compares the results 

with conventional polymer binders. The results are presented in Table 5. 
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POLYMERIC BINDER 



TABLE 5 
PVC 



10 



15 



20 



25 



30 



35 



40 



SAMPLE 

CONTROL 1 
SAMPLE 10 
COMPARATIVE 1 
COMPARATIVE 2 

COMPARATIVE 3 

COMPARATIVE 4 
COMPARATIVE 5 



COMPOSITION 
WTO/o 



77 VAC 1J /23 BA 

64.7 B A/31 25 

AN 2 V4MMA 

60 VCI 3 V39 BA/1 

MAA 

ALBI - ALKYD 

MURALO 

VAC/ACRYLIC 





pi amp SPREAD 


EXPANSION 


Of 


45 


6 


67 


20 


19 


67 


20 


7 


67 


OA 


8 


Of 


18 


11 


67 

Of 


20 


24 


Of 


23 


16 


50 


60 


-- 


50 


20 


29 


50 


24 


8 


50 


55 




50 


24 


4 


33 


67 




33 


26 


12 


33 


52 




33 


68 




33 


40 





CONTROL 1 
SAMPLE 10 
COMPARATIVE 1 
COMPARATIVE 2 
COMPARATIVE 3 
CONTROL 1 
SAMPLE 10 
COMPARATIVE 1 
COMPARATIVE 2 
COMPARATIVE 3 

H VAC is vinylacetate 

2i AN is acrylonitrile 

31 VCI is vinylidene chloride 

Tho QKrtVO ™... ts demonstrate that the modified polymeric binder of the invention performs better at low 
pv?^5^^ ana^ 33^) i n^e^^s it s flLm e spread and intumescence than comparative convention^ b.nders 
a^d KS PVC (670/c) to conventional a.kyd and vinylacetate (VAC)/acryhc 

intumescent binders. 

invention as a function of other components of the reactive pigment system by substi tutmg _ ^^^J^ 
components of the reactive pigment system described in Example 3 us.ng Sample 10 polymer binder (PVC 
500/0, spread rate 0.035 g/cm 2 ). 
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TABLE 7 



PIGMENT 
SUB- 
STITUTED 


NEW 
PIGMENT 


FLAME 
SPREAD 


EXPAN- 
SION 








SAMPLE 




21 


11.8 


10 








(CON- 








TROL) 






14.3 


CHLORO- 




17 


WAA 






9.7 


DEPEN- 


PfcN- 


^1 


TAERY- 


TAERY- 






THRITOL 


THRITOL 






ME- 


UREA 


/LA 


ft A 


LAMINE 






19 0 


SAMPLE 




Oft 


10 








CONTROL 






12.0 


PHO- 


EXOLIT* 


26 


SCHEK* 


462 






P30 


(HOECH- 
ST) 







STsubsfltuting Exolit 462 for Phoschek as the source of ammonium P^spliate^ 
in buubuiui a tharmath/ Labile Aldehydes n ntumescent paint (Example 3) 

*l&?l!ZZt?£ttl£l^ crotona.dehyde for methaorole.n In the .ntumescent pamt 
formutetion of example 3 e expG riments comparing the fire retardance of a paint 



70 



15 



20 



25 



30 



THER- 
MALLY 
LABILE 
MONOME- 
R 

NONE 
METH AC- 
ROLEIN 
(MAC) 
CROTY- 
LALDE- 
HYDE (CA) 



WTO/o 



0 

4.5 



4.5 



TABLE 8 

FLAME 



SPREAD 



EXPAN- 
SION 
RATIO 



51 3.9 
25 12.9 



25 13.9 
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TABLE 9 



SAMPLE 

COMPOSITION WTQ/o 



Com- 
parative 



10 



15 



20 



25 



30 



Corn- 



Com- 
parative 



48.7 

BA/50.0 

MMA/1.3 

MAA 

487 

BA/45.5 

MMA/1.3 

MAA/4.5 

MAC 

48.7 

BA/45.5 

MMA/1.3 

MAA/4.5 

CA 

Commer- 
cial Water 
Based 
Paint 
(VAC) at 
PVC > 
600/o 

Commer- 
cial 

Solvent 

Based 

Paint 



FLAME EXPAN- 
SPREAD 



41.3 



17.8 



33.1 



13.1 



SION 
RATIO 

12.3 



24.3 



28.4 



24.3 



10.1 



21.3 



Claims 



40 



45 



SO 



55 



60 



1 A copolymer for use in or as a polymeric binder in intumescent coatings, comprising a co^l^er 

o== 

225 ^^X^T^^^ 5S=?5 =KS » 

*TE£SZ ^K«T=KK?one of or a„ of said first monomers is/are 
"7 A S&TalSding to Caim 1 or 2 wherein the minimum film formation temperature of said 
TTo"^ ^preceding Claim having a weight average mo.eou.ar weight of at .east 

^s'Tcopolymer according to Claim 2 or Claim 3 wherein said ethylenically unsaturated monomers are 

M^E&^ZZEo!* containing a carbon atom double bonded to ar .oxygen ^tom, and Is 
preferably a monomeric aldehyde, more preferably acrolein, methacrolein "^^^^ binder 

7. A fire retardant coating comprising a reactive pigment system and a film-forming polymer.c binder 
comprising copolymer according to any preceding Claim. 

8. Acoating according to Claim7 in which the pigment volume concentration isf om 30 o70Afo. 

g.Afire re£rdant coating according to Claim7or8in the form *«P^^*""2£i . t0 about 10 
10 A method of forming a fire retardant coating comprising copolymenzing from 1 to JJ 
wl o>c , o ™ ^ hermally labile 9 monomer with from about 99 to about 90 wt o*> of at least °ne other preferaWy 
Ethylenically unsaturated, monomer, and mixing the resultant copolymer with a reacbve pigment system 
to a pigment volume concentration of from 30 to 70 o/o. 
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